Colocalization of ChAT, DbetaH and NADPH-d in the pancreatic neurons of the newborn guinea pig.
Choline acetyltransferase (ChAT) as a rate-limiting enzyme in the biosynthetic pathway of acetylcholine is thought to be present in all cholinergic neurons. However, its immunoreactivity has not been successfully applied to the study of cholinergic neurons in the pancreas. In a previous study in the pancreas of newborn guinea pig we reported the colocalization of nicotinamide adenine dinucleotide hydrogen phosphate-diaphorase (NADPH-d), a marker for nitric oxide synthase (NOS) with various neuropeptides as well as dopamine-beta-hydroxylase (DbetaH), the enzyme responsible for converting dopamine to noradrenaline. Whether NADPH-d is colocalized with ChAT in the pancreatic neurons is not known. Also it would be interesting to find out whether noradrenaline and acetylcholine could be colocalized in the same pancreatic neurons. In the present study, a method for triple labelling of ChAT, DbetaH and NADPH-d was used to answer the above questions. Colocalization of ChAT, DbetaH and NADPH-d was constantly demonstrated in the same neurons in the same sections. It is concluded that some of the pancreatic neurons may utilize more than one neurotransmitter such as nitric oxide (NO), acetylcholine and noradrenaline to achieve their function. The possible cotransmission of acetylcholine and noradrenaline was extremely intriguing, and its mechanism and significance needs to be further investigated.